Spatial coordination of cell-adhesion molecules and redox cycling of iron in the microvascular inflammatory response to pulmonary injury.
Transmigration of phagocytic leukocytes (PLCs) from the peripheral blood into injured lung requires a conversion of the microvascular endothelial cells (ECs) to the proinflammatory phenotypes and spatiotemporal interplay of different types of cell adhesion molecules (CAMs) on PLC and endothelium. The present report is focused on involvement of iron-dependent redox signaling in spatial coordination of lung CAM due to either a pulmonary trauma or endotracheal iron administration in rats. Redox alterations, deposition of 3-nitrotyrosine, expression of VE-cadherin, ICAM-1, and the PLC integrins, and the status of thioredoxin, Ref-1, NF-kappaB and Nrf2 redox-sensitive elements in the alveolar microvasculature were assessed with EPR spectroscopy, immunobloting, and confocal microscopy. We demonstrated for the first time in vivo that the presence of catalytically active iron, deposition of myeloperoxidase, and induction of the oxidative stress in the lung-injury models were accompanied by (a) downregulation of VE-cadherin, (b) upregulation and polarization of ICAM-1 and the PLC integrins, and (c) nuclear translocation and interaction of thioredoxin, Ref-1, and NF-kappaB and complex structural changes in EC and PLC at the sites of their contacts. The studies suggested that a part of the proinflammatory action of iron in the lung resulted from its stimulation of the redox-sensitive factors.